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Chemical context
The pyrolysis of esters possessing aliphatic -hydrogen atoms is a known route to alkenes via radical mediated -elimination (Brown, 1980) . As part of our studies in this area , we now describe the crystal structure of the title compound, (I), an oxalate diester of 17--estradiol 3-methyl ether (Reck et al., 1986; Schö nnecker et al., 2000) . Flashvacuum pyrolysis (FVP) of (I) at 873 K and 0.2 torr led to estratetraene 3-methyl ether in 47% yield.
Structural commentary
The atom labelling scheme (Fig. 1) for (I) relates equivalent atoms in the two halves of the molecule by adding 50, e.g. C1 and C51. The C19-C69 bond length of 1.513 (6) Å for the oxalate unit is exactly as expected for an sp 2 -sp 2 carboncarbon single bond but significantly shorter than the typical C-C bond length of about 1.57 Å in isolated oxalate ions (Dinnebier et al., 2003) . The mean C-O C bond length is 1.324 Å and the mean C O bond length is 1.197 Å . The dihedral angle between the C19/O1/O2 and C69/O51/O52 planes of 61.5 (5) indicates a substantial twist. This leads to an overall shallow V-shaped conformation for the molecule, with the C18 and C68 methyl groups facing each other [C18Á Á ÁC68 = 4.64 Å ]. This could be significant in terms of the radicalreactivity of this molecule under FVP .
Supramolecular features
In the crystal, molecules are linked by weak C-HÁ Á ÁO interactions (Table 1) . Interestingly, these three bonds all arise from one 'end' of the molecule. Two of these bonds are accepted by the same oxalate O atom and a three-dimensional network arises.
Database survey
In the closely related dehydroepiandrosterone oxalate diester (Cox et al., 2007) , the dihedral angles between the CO 2 planes of the oxalate linkers in the two asymmetric molecules are 24.2 (3) and 51.46 (11) . A search of the Cambridge Structural Database (Version 5.31; Allen & Motherwell, 2002) revealed four other structures containing an oxalate diester bridge between two fragments connected to the bridge by a secondary carbon atom. In C 22 H 34 O 4 polymorph-I (Barnes & Weakley, 2004a ) the dihedral angle between the CO 2 groups in the oxalate fragment is 12.5 (9) and the bornyl substituents adopt a syn orientation. C 22 H 34 O 4 polymorph-II (Barnes & Weakley, 2004b) contains one-and-a-half molecules in the asymmetric unit, with the half-molecule completed by inversion symmetry, hence the oxalate bridge is planar by symmetry; in the complete molecule, the oxalate dihedral angle is 12.2 (5)
. In both molecules, the bornyl substituents are in an anti orientation.
In bis(cis-(+)-2-(4-methoxyphenyl)-4-oxo-2,3,4,5-tetrahydro-1,5-benzothiazepin-3-yl) oxalate monohydrate (C 34 H 28 N 2 O 8 S 2 ÁH 2 O; Kumaradhas et al., 2008) , the oxalate dihedral angle is 27.2 (5) with the substituents in an anti disposition. Finally, in bis(di-t-butylmethyl)oxalate (C 20 H 38 O 4 ; Adiwidjaja & Voss, 1976) , the oxalate unit is close to planar [dihedral angle = 5.6 (2) ], but the bulky substituents lie in a syn orientation.
Synthesis and crystallization
The title compound was prepared by the method of Lotowski & Guzmanski (2005) A view of the molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 50% probability level. All the H atoms except those bonded to the chiral C atoms have been omitted for clarity.
Figure 2
The packing in (I) viewed down [100] with C-HÁ Á ÁO hydrogen bonds indicated by yellow lines. All H atoms not involved in such interactions have been omitted for clarity. Table 1 Hydrogen-bond geometry (Å , ). 
Refinement
The crystal quality was only fair, which may correlate with the rather high R int value. The H atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and refined as riding atoms with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. Experimental details are given in (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) .
Bis[3-methoxy-17β-estra-1,3,5(10)-trien-17-yl] oxalate
Crystal data Extinction correction: SHELXL97 (Sheldrick, 2008) 
